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(57) Abstract: A sur&ce treatment m^hod for a metal material comprising iron and/or zinc, ^fch comfHises contacting the m^ 
matoial with a treating solution fcH* surface trcatmOTt comprising (A) a con^KHind containing at least one metal clonent selected 
fix)m Ti, Zi; Hf and Si and (B) a fluorino-containing compound as a supply source of HP, wheiein the ratio (K » A/B) of Ae total 

O mole weig^it A of the metals, namely 11, Zr, Hf and Si, in the compounds of the component (A) to the mole weight B of the fluorine- 
containing compound (B) in terms of the HF obtained by converting all the fluorine atoms in the fluorine-ctmtaining compound is 

^ in the range of 0.06 ^ K ^ 0.18, and the total molar concentration of the metals, namely Ti, Zr. Hf and Si, in the compounds of 

O cotxq)onent(A)isinttierangeof0.05to 100mnM>l/L«Thctreatingsohitk>nforsurfittet^ 

^ one element selected fiomamoqgAg,Al.Cu,Fe,Mn.Mig,Ni, Co and Zn. The surface treatment method uses a treating batfi fiee 
^ of a component harmful to the environment and also can be employed f<H' depositing a surfece treatment film excellent in corrosion 
O resistance after application, on the sur&ce of a metal material c<mtaining at least one of iron and ;dnc. 

^ BEST AVAILABLE COPY 
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(57) 

(A) Ti> Zr. UfRXfSitf>^Ml£ti^'ptj:<t<bim(D^m^ 

3R*^t?<b^«j. sif (B) HF<omi^mt[yX(Dy ^M'^mit'^m^'^ 

Wbx Mofig^ (A) ®fti-&<fe*©Ti. Zr> H f SVS i cd^JStcIS 
CD'^tf-^;i/M4Ai:, (B) ®7 ^y^;^^$ 

HFt:|fe^Lfei:tO^;i/SSB©ttT?feaK = A/Btf 0. O 6^K^ 
0. 1 8©l5fflrt-C* »)> Ja":3fi6^ (A) cDfl:^«!l®iigei»«T is Z r. 
Kf&xrS iCD^MTC^O-^tf^-'l'igiefc LTO. 05~100mmol 

Cu> Fe. Mnx Mg^ Nis C o Z nA* e>iglitia7G3S©^|>5& < 



wo 02/103080 PCTAnro2/05860 



m m m 



v^ T ^ n 5 tc ffi n s ifeJg^^3(s^ K M -r 2» CD T- s o 



ti /ujsstmmmmmi±. i^mmm^om. m^tb^^mm. jSLXj^-mcoTji 

fi?)^aiRp||2 000-2044 8 5#4Jf«t:s 5a3Scm^>k**^oSgff|j® 
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ajglIIBI?fe*fW^-e--S;£rasi: bts ?^IIIB5 6 - 1 3 6 9 7 8^^«x 
^9 - 2 5 4 3 en&mjSLU^m^9 -3 l 4 O 4^4i?Bt¥Ol^ao^fift 

#^2 000-19907 7^^mi^i^s ^Jl r-b h 

5-195244 ^t^«t::a:^ d A 7 U -M;r&^gitt«a 
iStxs S ff i3 -r fc:^ $ M itlE^St- ^ ^: i: fe: <fc o T jSM * a f S © -C 

-efe^o LifiL^ifi^. miBnm2 000-20448 5-^^mi:im^^ 
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^. 

«©fi)t^ (A) S^fifcta- (B): 

(A) Tix Zr> Hf KVS i*»^S«n5'i>«:< i:4> ia®^S7C 

(B) Hr©#tjj&|SfcL/T®7s/^^*^^i^. 

fio^^ (A) ©<b#«9*©Ti> Zr> HfSVSiO^Jg 
7Bm®^i|-^;i/«SA2iJ*^ (B) ©7 5'^^^flS^^«4»<0^7 5/milR^ 

&HFC«i^bfci:t0^;i/mSB i:®jfr«>^K = A/B*«o . o 6 ^ 
a « #11 <z>^ M^asffi 7 » % . 

»:<Dfifc^ (A)> (B) SLtf^Wu^ (C) : 

(A) Ti. Zr, Hf ZfcirS i)i)»&S«»x5'J>&< i:*) 1»®#JII7C 

(B) HFO«^i^|gaL-r©7y^^W<b^i^. 
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(C) Agx Al. Cu^ Fe> Mrix Mgx Ni. C oZitJf Z n3&> t> 
*^^b> mo^^ (A) (Dib-^mf^OI ix Z rx Hf SVS i<D^m 

7ciN©^tf^;i'«MAfcx (B) (Dy ^ym'^miti'^mip<D±y 'ifmm 

Ft:{fe»bfeil§®^;i/SaB i:cDJt-efe5K = A/Bj&Sx 0. 0 
i*:®^^ (A) (B) : 

(A) Tix zfx h f svs i A*e.««f*v5ii>«c < i:*> ia®^ja^ 

Jfe-^Wbx (A) <OVa^fm^(OT! ix Z Fx H f Stf S i (D^M 

7c^<o^8h^;i/«mAi:x (B) <Dy ^ym^M^'^^^(0±y ^jmm 

^*HFfcHft#Lfci:&CD*;i/fiMB<?>Jf^fe*K = A/Bi&5 0 . 0 6^ 
Kg 0 . 1 8(©$Bffll^-Ca& tJx Moggi^ (A) o<b-&tioiifg**T ix Z 
Px H f :SrfS i®^Jl7ClScD^St^;i'^iata 0 . OS-lOOmm 

Sfcx 2^^Wttx }k<0^^ (A)x ^^a- (B) SUff^^ (C): 

(A) Tix Ztx Hf S i A»e>M«rtaiU«:< lacD^jgTC 
lg*^tf<b^^x 

(B) HFcO««&®i:L/TfD7 y^^^^b^ifex 

<C) Agx Alx Cux Fex Mnx Mgx Nix CoiaifZn**?, 

%^WUx (A) ©<b^^'4'OT ix ZTx Hf:RVSi©^Jg 

76^©-&th^;i/fiSAi:x WL^ (B) ©7 y|8^^^b-&^f|icDife7 y^M 
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^^HFfcil^Ufcfc &CD^;PttSBi:©Jt'r*SK = A/B3b«x 0. 0 
3 gK^O. 1 6 7Oi5fflrtT-fe0s M-PfiRi^' (A) ©^b^^^W^gat A« T 
is Zrs Hf ^ItfS i®^JS7clR®^m-^;i/«iSi:b'rO. 0 5-10 
Ommo l/L(Z)«BHl*It?»SCi i:*4tmi:-rs«^XiiffiSS©di>«t < i:* 

^ (C) ®<b^«&©iB^mi±> «lS?«*07y|S'f ;r>^-^--ciB!l^^ 
tisaiai7 '>3(l-f :^>Sim*«5 0 0 ppmWT®l5fflfc«:«t:+^«cSfc: 

*fcs j^m<D^^mm.mmmmmmmi:itii^ Mt. hcio3> hbf 

Oas HNOas HN02S HMn04s HVOa^ HaOax H2W04SVH2 

m^^m^iFtnti^i&tv. ±fi&(DmmiskmmmMm'=p 

j^^nfcTis Zr. Hf <aVS iipf)3S«4l5ii^«t< ISIO^JStc 
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% OS % -r % «> (D S M CD B ^ 
^» (A) (B) (A) ©T Z H f fiV 
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«TiCl»s TiCl4. Ti2(S04)3. Ti (S0 4)2x Ti (N 
Oj) 4x H2TiFe. HaTiF6®iS> TiOs TizOa. Ti02^ T 
iF4^ ZrCl4s Zr (SO4) a, Zr (NO3) 4^ HaZrFex H2 
ZrFeCDJSx Z^Oa^ ZrF4^ H f C 1 4s Hf (SO4) 2. HaHf 
F.6> H2Hf Ffl®^s HfOax Hf F4. HaSiFe. H2SiFeCD^. 
AI2O3 (Si02) s&tFS iOziSimfimf^n^o Cltlf.tt2«iU± 

^fc. fifths- (B) <DHF<Dm^mtvxco>y ^i^m^^it-^^i^li. y^y 
itiKm^ifimf^n^ifis ©SA^tlHaT i F6. TiF4s H2ZrF6s 
ZrF4> HaHfFB. HfF4s HaSiFcx HBF4s NaHFa. KH 
F,. NH4HF2S NaF> KFx NU *F :^^C!>y ^^mit-^mifimif f^ti 

*:i6M©*s^a.afflimf^^fcttx ±lBfifc^ (A) (B) tiax.T. 

Mfcl^^ (C) %iB^L-Ct> J:V>o (C) Agx Als Cu. F 
es Mils Mg. Nix C oSy^Z n*6>M{^tiS7c^©di>«c< IS 

SK^iggx ilS'fb^. SSEi^^s i!^SK%&tr^igifi«ea:r7x :^«dt;ct±x AgC 
ly AlClss FeCla. FeClsx MgCl2x CuCl2s MnC 
Isv ZnCl2x NiClas CoClas Ag2S0«. AX2(S04) ss 
FeSO*s Fe2 (SO4) as MgS04s CuS04s MnS04s Zn 
S04s NiS04s CoS04> AgNOas Al (NOa) as Fe (NO 
a) a> Fe (NOa) 2s Mg (NOa) 2s Cu (NOa) 2s Mn (NO 
a) 2s Zn (NOa) 2s Ni (NOa) 2s Co (NOa) 2t3:lfifimf^ti 
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tt. mmmmmmmmi:.7^^im^. (a) (D^^^<Dm^ffi. ti. 

Zr> H f »t|t S iCD^gTGfRO'^tf-^^l'aaEtUTO. 0 5 - 1 0 0 m 

^ta- (A) c?>^^^4'0T Z Hf S:t|fS iCD^Ji^^tts +^ 
35:«60HFS^Wt-S7K^fflE*t»*^ttN H2MFB ((au^ MliT Z 

ft*5> 7 •y|g>f3r>©^;i/««36*J*^ (A) ©^^J^tfi©Ti. Zrs H 

MF6kffe©K®iei:®B-C#^ETSo Cicnf^ H2M F ei; H FCD® ta:^ 
H»MFe+2H20 MO2+6HF (1) 

Fe + 3HF FeF8+3/2H2 (2) 

©a:y^y^S/;S{Cj;oTHFA«tN©^nSo •T'fefcT^s ±^<0 (2) ^ 
<0Ji'y^>^S^6•?^ H F^sjg^^nSC^fc: J;oTs (1) ^CcD^pfg^i 
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mmmmmm^^^itmmmmmmmmifi^^ (a) (b) 

^^L. (C) *^Wb^tv^^:#^ (l) (2) ^CDfl:^S*B(cJ; 
^aM3S;^i^^<b^KjE& <^ J: o t ^i^^-e^f ffi $ % c ^ ASQIil 21 S , 

7^mM<ommmmmmm^xiiimmmmmmmmkk. (a) 
(B) izawxxm^ (c) <fei2#-rs:ihAS'^#So fig^ (o ^m^-r 

ac:J:K:J:Ds fifc^ (C) CD^b^^tfrcDA Al^ Cu> re> Mn. 
Mg^ Ni> CoXVZ n<pe)3!«nS'»&< 2lt> ISOTcmttfliaift^t* 

:^m^Mit)&mm^Rii^^i&MT^i^miAs.\:'^o as. ai> cu^ f 

ex Mnx Mff^ Nix C o»tf Z nil^ e>Stf nS{i>«t < * 1 llc?)^7 
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>aS©il*UV>|5iBl±5 0 OppmlJ^Tx <fc»)»$b<f±30 Oppm 
lj;T*r-fe-5o ai^7y^^:r>am*^5 O O ppm.fc D fe;^§l^J©^«t. 

«a3a«i4'©HFigft*Jigv^fc«)> (1) ^iz:isif^¥mifi^^^m\ym< 

mmfiEimmmW(,mxiimmmLmmmmmifim^ (a) i:^^ ( 
B) fcfig^ (c) ^fe-^^-rsfc^. (1) ^c:Rrf (2) ^<o{t^Rjis>tzx 

it. KlfiO. 0 3 J; ») (1) iEltiJit S fib 

A) (DT i. Zrs Hf Zitf S i*^e>ai«tl*'J>3Si< i:* l«CD^Jg7c3g 
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S'^' 1 0 Ommo 1 //LcDlSgSl^t::^^ ;&i0||3tfS$>^o ^JStc^ 
t U-C©-&tf-^;i/iifiA«0 . 0 5-10 Ommo 1 / L©l5Hrt-efentSx 

^n^'tJVm&lfiO. 0 5mmo l/L*»T-*a 2:jKIK^^TfeaBiriB^ 

jasJK<&?^^^-^Si< «:-5o *fes -^th^^l/iiKA^l 0 Ommo 1/LJ:»3 

< i^^l W fc: ^jpj k: 3& 5 « ttT * o 

i y ^ > t: J: rD T iH L SiaajS 4* 7 y ifeigf*: 

^:x^>m. mmm. y)\^z2>m. yi^jvmm<o^mmifimif^n^. 
Mt:. ^^^(DMmiBkmmmmmiztA. Hcioas HBro». hno 

3^ HN02. HMnOiv H V O H^Oj. BzVfOAjSnVliiMo O^^XT 

tilfB® H C 1 O 3x HBr03> HNOa^ HNOsx HMnOi. HVOss 
H2O2. H2W0 4jS^tJ(H2Mo 0«Mtftrcrtb&<Z)gll«ie2(Oi!gM®iti]b'e>3 
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FCT/JP02/05860 



■rs^-^icttx 10-5 0 0 0 ppnugsosudaa-e+^^am^^ff-r 

fg^©a®MS?a©SJi&(4ttH (A) ©Ti^ Zr^ Hf^tVSi** 

&S«*i*'J>3&:< llio^JS7c^<z>^ft^;i/®«Afc. (B) cd 
7 ym'^m<t'^m^<D±y ^/iR^h f tij|»ufci«®^;i/«SB<z>Jt7?ife 

^ (C) ©Agx Alx CUs Fes Mils Mg^ Ni^ CoStJfZn® 
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i:, (B) ©HF®«J&®i:LT<Z)7 f ^^i&'fb^igSJiV/Xttlift^ 
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(A) ©<b^tjA»e)tti^^nsT is zr^ Hf srf s 
mcom^RS^^ifim*) pHifi±^'r^o ph®±#ic#v>x i^^#®-e©T 

:i<ommmM<Dm^i±^ Xi. Zrs Hf ZSlVS i3t3fe>aii*x4 5l>^< 
*HFt:|a#UfcKF©^;i'S#BCDJt-e*«K = Ay/B<J*K^O. 16 7 

fiit:ti1#t:TISH:&V>o fib, Ktf 0. 1 6 7 J; •? *:*:gV^«'&M:s m» 
*l8Wtts ^M*^*^^ffit:T is ZTs Hf ;RVS i*»t,ai«tL4^Jl 
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• S P C 

• G A 

• A 1 

• M e 



}^mmm (JIS-G-3141) 

r;u^r:«>AA#« (6 0 0 0 mr )U ^ 

-7 if ^ 2/ ( J I S - H - 4 2 0 1 ) 

Hili^ 1 

M^^^ > (IV) TK^SJSi:^ ^/<b*^^*fflV^-C^ T i fc:HF©^;vS 

|gfcNaOHIt^^«SAPbTMtBKA«0 . 0 6•t?«)^J^ fl-Qs T i ^;i/iR 
fitf 1 Ommo l/L-e* jaopH*«2. 8 Tfe «a®«6affljt[ta«[ 

>f*>p«-^ (mffiSJfiXlllttc^^ttiSi : IM-55G) •e«I^Lfe3|gm> 
5 1 0 p p mTfe -3 fco 
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^^'i)-y)l:i'X3^if>m (IV) 7KI§Mi:7 y'^b7K^K*^V^Ts T i 
HF6D^:;WM»JtKilS0. 0 6t?fe»)H T i igiK** 1 g/L ©a®«LSffl 

^;i/SmA»0. 0 5 mmo l/L-C&«^R*fP »?x CtifclStiH B r Oa 



Z r^;i/?SaA*5 Ommo 1 /L t.^ ^^^mUV. clW^StiHtiNaN 

Oa^iii* 5 0 0 0 ppm2itF7k?§tt5'^ V ji^mm^^it'^^ (2^:1 u v 

-AC- 1 OL : S*«lll«fe^^4±i8i) ^MM^m&lfi 1 



1 0 Ommo lXL"rfe&^fi$:ii®iL3to ;iCD^&k:. Hfc^ HCl 
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OsU^^l 5 0 p pmi:H8W0 4SSISI5 0 p p m^iO UT^lSjlftaffl^aaS 

aiatc:> 9 o#Ki^i«b-t:m®«i3S*ff-=»feo 

gjtK**o. i6-^«>?>> T ijijgi>«2 g/L©^ffiiiaaffl«afifc%^sa®i 

Ufco C:o^®Mfflifflfifc^?£7Kii*T-#»!U. N a H F 2lSI^<&m 
imXyXmBKifiO . 0 3T'fet)N fio^ T i ^;i/|iJit3bJ 1 mm o 1 /L ^ 
5&s«[*iSiiLfco ci©^«fc:Hfc:AgNOaKIII%Agi: bt 3 0 0 pp 
mfcNaOHIS^*ISSjnUTpHi>*3 . 5 ©^S^LSfflMrSlJSt: C 

aa^LJfeHSm. 2 5 0 p pm-Cfeofco 

^^rit7;i/;rDf^^>g? (IV) 7KS»i:7!yflS2kl{IK%fflv^Tx T i 
HFCD*;i/«StfcK3&«0. 0 3-efe?). T iiSS** 1 0 g/L©^®MS' 

(IV) *Jg?«&^5nbTBy©KA*0. 1 6 7-efeD> R^. T ±=e 
)Vm&1fil 0 0mm o WL^m9iV> CCOWlIC^ HBrOa^ 

50ppm^ Al (NOs) iUM^A li:LT15ppms Fe (N 
Os) atSHSF e i: LT 1 0 p pm. MK:7">^ — ^zk^ailni UTs pH 

iStmy yf^^ :^>M&s.ii. y :i->p^-'^'cm&\yitmm. 3 0 pp 
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^^^7 JV 7^-10^)1^:3 >m (IV) 7k«^«i:NH*FKII*fflV^T. Z r 
hHF©^;i'fiMJtKASo . l-efe»)> Z r^;i/iiaf*s 1 mmo 1/L t 
^S^^ISMbi^o NaNOzKIS^g 1 0 0 p pmx Mg (N 

Oa) 2|fi|g*Mgi:bT 2 0 0 0 ppmx Ht r >^ ^^J'tK^^IAD p 

^^r■^^7;^2I-Ds;;l/=I>K (iv) jj^^mmty yity^mm^m^^^x^ zr 
ommo i/Li:&a«*ia®Lfco ^©jftfcs cu (NO3) 2um^c 

u L-C 5 p pms Mn (NO3) 2|fi|g<£Mni: UT 1 0 0 p pm^ Zn 
(NOa) «l«|gSZni:UT 1 5 0 0 ppm. HC:?'>^-7'7KSgSJ!lD U 

0 0 p pm-e&ofeo 

9 
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3&«0. ISr-^Dx H f ^;i/ig&*sO . O 5 mmo 1/L 

bfco ClcaSfc:. Cu (NOa) 2am«Cui:L/T 1 ppm. HaMoOi 

itISI* 1 0 0 ppms 3 5 %-H2027k* 1 0 p pms Jlfc:r>^-r2K 

i^^x lppm"efeofco 

1 0 

§3MU;&a m3mM31^m£[^^<g7lC3S;!KT*^«^L. S 1 5 0 

mmo l/LtUfc^fcx Ni (NOa) alSIS* N i i: UT 5 0 p p nis 
Co (NO 3) 2UM^ CofcUTSOOppm. HsMo O^^lg*: 1 5 p 
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